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Abstract—A leafminer, Heterartlhrus ochropoda (Klug 1818), is a new record for the 
Turkish fauna and a new pest of Populus tremula L. and P. nigra L. in Turkey. Its 
developmental stages, biology, damage, and infestation levels were studied in Erzurum 
during 200! and 2002. There is one generation a year, and overwintering is in a pupal 
case in the leaf. Adults appear during mid-June to the first of July, and females oviposit 
into leaf tissue near the leaf apex. The early instar mines from the apex to the center of 
the leaf. Each leaf has one larva. The last instar forms a case in the mine at the end of 
the season and remains in the leaf until pupation the next year. Infestation levels may be 


as high as 70%. 
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Poplar species (Populus spp.: Salicaceae) 
are very important in Turkey because of 
their use in industry as firewood and timber. 
Seven billion cubic meters of timber are ob- 
tained from all kinds of forest trees, and 
approximately half of this production 
comes from poplar (anonymous 1994). 

Most sawfles assoicated with poplar in 
Turkey feed externally on the foliage. Some 
recorded, all Tenthredinidae, are Staurone- 
matus compressicornis (F.), Pristiphora 
conjugata (Dahlbom), and 7richiocampus 
viminalis (L.) (Sekendiz 1974, anonymous 
1994, Canakcioglu 1993, Canakcioglu and 
Mol 1998). One leafminer. Messa hortulana 
(Klug) also has been recorded as a pest of 
poplar (Güçlü and Özbek 1999). However. 
the leafminer Heterarthrus ochropoda 
(Klug 1818), has not been recorded from 
Turkey. It is known as a poplar pest in Eu- 
rope, Crimea, northern Caucasus. Tien 
Shan, Latvia, Russia, and central Asia 


Heterarthrus ochropoda, Tenthredinidae, Hymenoptera, poplar pest, Po- 


where it has been recorded from Populus 
alba’ L. P. nigra C and Pom erwilanie. 
(Benson 1952, Zhelochovtsev 1988, Liston 
1995, Taeger and Blank 1998, Lacourt 
1999). Heterarthrius ochropoda was discov- 
ered in Erzurum, Turkey. in 2001 and has 
been found on both Populus tremula L. and 
P. nigra L. This study was conducted to 
determine the nature of this new pest and 
its biology. 

All species of Heterarthrus, a Holarctic 
genus of about 12 species. are leaf miners, 
and hosts other than Populus include Bet- 
ula, Acer, Alnus, and Salix. The most com- 
plete biological studies are by Pieronek 
(1963) on several species in Poland, Alten- 
hofer (1980a, b. c) on species in Europe, 
and the species on Acer by Altenhofer et al. 
(1987). Few studies have been done on H. 
ochropoda on Populus, the most compre- 
hensive being included in the leaf-miner 
studies by Altenhofer (1980a, b, c). 
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Fig. 1. Monthly average temperature and humidily at Erzurum, Turkey, in 2001 and 2002. 


MATERIALS AND METHODS 


This study was conducted on the campus 
of Atatiirk University in Erzurum, located 
in the eastern Anatolia Region of Turkey 
(39°54'N, 41°!4’E) at an altitude of 1850 
m. More than 2000 acres of wooded area 
are on the campus. Although the trees are 
predominately pines, large areas of poplar 
trees also occur sporadically. The climate in 
Erzurum Province is rather extreme, with a 
cold and snowy winter, rainy spring, and 
dry summer, with an annual average tem- 
perature of 6°C and relative humidity of 
60%. 

In the study area, damaged leaves were 
collected four or five times a month from 
June to November in 2001 and 2002. More 
than 100 poplar trees were randomly ex- 
amined in August to determine the infes- 
tation level. Branches of trees with infested 
leaves were brought to the laboratory and 
to obtain adults. Infested leaves were put in 
vials with water and kept in dessicators to 
rear the larvae. After the larvae made co- 
coons, they were put in a refrigerator and 
kept for about 5 months, then they were 
transferred to laboratory conditions. 

To obtain adults in field conditions, some 


of the branches with infested leaves were 
caged in August and kept until the follow- 
ing year. 


RESULTS 


Description.—Adult (Fig. 3D): Length, 
5.0-5.5 mm. Female bright black; wings 
uniformly lightly infuscated, costa and 
veins black; legs yellowish; male with 
white spots laterally and ventrally on ab- 
domen. Antenna 14-segmented. Head from 
above transverse, much broader than long. 

Egg: White, water-drop shaped. 

Larva: Late instar 9.6-10.8 mm long. 
Dorsoventrally flattened; thoracic legs 
small, prolegs absent. Whitish with head 
brown and eyespot, mandible, and narrow 
ring surrounding anal proleg dark brown; 
most of pronotum, prosternum, and small 
central spots on meso- and metasterna pale 
amber. 

Pupa: Length 3.6-4.0 mm. Free type; 
whitish, later turning brown. 

Biology (Fig. 2).—Observations are sim- 
ilar to those observed in Europe for H. och- 
ropoda by Altenhofer (1980a, b, c). Hiber- 
nation is in the prepupal stage in the leaf 
between the two epidermal layers within 
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fallen leaves on the ground. Adults were 
first observed on May 10, 2001, and May 
18, 2002, in the laboratory, and on June 16. 
2001, and July 2, 2002. in the field. The 
differences in emergence time of adults in 
2001 and 2002 in the field probably were 
the result of higher temperatures in 2001 
than in 2002 (Fig. 1). The duration of adult 
flying was approximately 15-20 days. Fe- 
males oviposit into leaf tissue near the apex 
of the leaf, depositing one egg per leaf. The 
first larval instar and damage was seen on 
July 17, 2001, and July 30, 2002. These 


differences also might be related to higher 


temperature in 200! than in 2002 (Fig. 1). 
Each leaf contained only one larva. The lar- 
va feeds in the gallery and enlarges the gal- 
lery by feeding toward the middle of the 
leaf (Fig. 3A). The larval feeding period 


continued until the first part of September 


when they made a disc-shaped pupal case 
in the leaf tissue. They hibernate as prepu- 
pae in the leaf, dropping to the ground with 
the leaves when the leaves fall in the au- 
tumn. Consequently, H. ochropoda had 
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Duration of biological stages of Heterarthrus ochropoda in Erzurum in 2001 (top) and 2002 (bottom). 


only one generation a year under the eco- 
logical conditions at Erzurum during the 
two years observed. 

Damage consists of a large blotchlike 
part of the leaf which the larvae eats out, 
thus browning the leaves. About the apical 
half of the infested leaves get dry and turn 
brown. The infestation levels in the study 
area were determined as 70% in 2001 and 
50% in 2002. 

In the laboratory, one pupal parasitoid, 
Olesicampe sp. (Ichneumonidae), was 
reared from H. ochropoda. 

Messa hortulana (Klug) is another leaf- 
mining sawfly damaging poplar trees in the 
same locality (Güçlü and Özbek 1999), 
However, the damage of the larva of H. 
ochropoda differs from that of M. hortu- 
lana. Heterarthrus ochropoda larvae begin 
feeding at the tip of the leaf between the 
epidermal tissues and mine toward the mid- 
dle. The damaged leaves are somewhat 
hard, tough, and brown in color, and the 
larva in the leaf is invisible. The larvae of 
M. hortulana teed by making galleries 
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within the two epidermal layers near the 
borders or lateral edges of the leaves, the 
damaged leaves are almost transparent, and 
the larvae in the leaves are visible. The in- 
fested leaves of H. ochropoda have only 
one larva per leaf and those of M. hortulana 
generally have more than one larva. Güçlü 
and Ozbek (1999) observed up to seven lar- 
vae of M. hortulana in one leaf. Overwin- 
tering is within the leaf in H. ochropoda, 
whereas the larva of M. hortulana leaves 
the leaf to overwinter in the soil. Since 
2001, there has been an epidemic of P. hor- 
talana on Populus alba in the narrow val- 
leys along the branches of the Çoruh River 
(Yusufeli, Ispir, Uzundere, Tortum, Olur, 
Oltu, and Narman districts). We observed 
up to 13 larvae per leaf in these locations. 
Another important difference between the 
two species is that the activity of H. och- 
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Damage and biological stages of Heterarthrus ochropoda. A, Damage. B, Larva and damage. C, 
Pupal disc. D, Adult. 


ropoda starts in the middle of the summer 
and continues until the fall (end of Septem- 
ber), and M. hortulana begins emerging in 
the spring and continues until the beginning 
of the summer. 


ACKNOWLEDGMENTS 


We thank L. Zombori, Hungarian Natural 
History Museum, Budapest, for identifying 
the sawfly, and J. Kolarov, Paissi Hilendar- 
ski University, Plovdiv, Bulgaria, for iden- 
tifying the ichneumonid. 


LITERATURE CITED 


Altenhofer, E. 1980a. Zur systematik und morphologie 
der in baumblättern minierenden Blattwespen 
(Hym., Tenthredinidae). Zeitschrift ftir Ange- 
wandte Entomologie 89: 42-53. 

. 1980b. Zur biologie der in Baumblattern min- 

terenden Blattwespen (Hym., Tenthred.). Zeit- 

schrift fiir Angewandte Entomologie 89: 122—134. 


VOLUME 106, NUMBER 3 


. 1980c. Zur sustematick und 6kologie der lar- 
venparasiten (Hym., Ichneumonidae, Braconidae, 
Eulophidae) der minierenden Blattwespen (Hym.. 
Tenthredinidae). Zeitschrift für Angewandte En- 
tomologie 89: 250-259. 

Altenhofer, E., G. Gerungs, and L. Zombori. 1987. The 
species of Heterarthrus Stephens. 1835 feeding on 
maple (Hymenoptra, Tenthredinidae). Annales 
Historico-Naturales Musei Nationalis Hungariei 
79: 185-197. 

Anonymous. 1994. [Poplar cultivation in Turkey.] Pop- 
lar and Fast Growing Forest Trees Research Insti- 
tuti, Ismit, Turkey, 224 pp. (in Turkish). 

Benson, R. B. 1952. Hymenoptera (Symphyta). Hand- 
books for the Identification of British Insects. 
Royal Entomological Society of London. Vol. 6. 
Part 2(b): 51-138. 

Canakcioglu, H. 1993. [Entomology of Forest.] Istan- 
bul University, Faculty of Forest, Istanbul, 541 pp. 
(in Turkish). 

Canakcioglu, H. and T. Mol. 1998. [Entomology of 
Forest]. Istanbul University, Faculty of Forest, Is- 
tanbul, 541 pp. (in Turkish). 

Güçlü, S. and H. Özbek. 1999. Messa hortulana 
(Klug) (Hymenoptera: Tenthredinidae), a new rec- 
ord and a new poplar pest for Turkey. Acta En- 
tomologica Bulgarica 1999: 72-75. 


721 


Lacourt, J. 1999. Repertoire des Tenthredinidae Ouest- 
Palearetiqnes (Hymenoptera, Symphyta). Memo- 
ries de la Société Entomologique France, No. 3, 
432 pp. 

Liston, A. D. 1995. Compendium of European Saw- 
flies. Chalastos Forestry, Daibersdorf 6. D-84177 
Gottfreiding, Germany. 

Pieronek, B. 1963. Blattminierende Tenthredinidae 
(Hymenoptera) aus dem Gebeit der Stadt Krakow 
er Wkojewodschaft Kradow. Teil 1. Acta Zoolo- 
gica Cracoviensia 8: 279-292, plates XI., XII. 

Sekendiz, O. A. 1974. [Studies on Animal Pests on 
Poplar in Turkey.] Technical University of the 
Black Sea,Trabzon, Turkey. Publication No. 62, 
194 pp. (in Turkish). 

Taeger, A. and S. M. Blank 1998. Pflanzenwespen 
Deutschlands (Hymenoptera, Symphyta). Goecke 
and Evers, Keltern, 364 pp. 

Zhelochovtsev, A. N. 1988. Symphyta, pp. 7-234. In 
Medvedjev, G. S., ed. Opredeliatel Nasekomykyh 
Evropeiskoi Chasti SSSR. I]. Perepondhatokrylye 
6. Opredeliteli po faune SSSR 158. Nauka Len- 
ingrad. (1994, English translation. 27, Order Hy- 
menoptera, Suborder Symphyta (Chalastogastra). 
In Medvedjev, G. S.. ed. Keys to the Insects of 
the European Part of the USSR. Amerind Publish- 
ing Co., Pvt. Ltd., New Delhi, 387 pp.) 


